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(54) GLASS SUBSTRATE FOR MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a glass substrate capable of forming with small warpage by a float glass 
method and having the eluted quantity below a specific value under a specific condition in a pure water by using 
a composition specified in the content of structural oxides and containing substantially no Zr02. 
SOLUTION: The chemically reinforced glass substrate for magnetic recording medium having <1 (ig/cm2 total 
eluted quantity at the time of holding at 60° C for 120 hr in pure water contains by wt.% Si02 of 61-70, AI203 
of 9-18, Li20 of 2-3.9, Na20 of 6-13, K20 of 0-5, R20 of 10-16 (R20=Li20+Na20+K20), MgO of 0-3.5, CaO 
of 1-7, SrO of 0-2, BaO of 0-2, RO of 2-10 (RO=MgO+CaO+SrO+ BaO), Ti02 of 0-2, Ce02 of 0-2, Fe203 of 
0-2, MnO of 0-1 and Ti02+Ce02+Fe2 O3+MnO=0.01-3 and substantially no Zr02. The chemical reinforcement 
is carried out by ion-exchanging with the dipping in a fused salt as KN03. 
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(54) K9I06»] ««E»^^7Xa« 



(57) ami 

msi "7 a - y m mm u * tf ffi» 

[HK¥a] Sfi%T*atT, S i Ch 6 1 - 7 0 
AhO. 9-18%, L J z O 2-3. 9 %s 
Na»0 6-13%. KzO 0-5%, R* 0 10 
-16%. C(BU R*0=L i*0 + N a<0 + K 
,0), MgO 0-3. 5%. CaO 1-7%, S 
rO 0-2%, BaO 0-2%. RO 2-10% 
(fiU RO=MgO+CaO+S rO+BaOK T 
i Oi 0-2%, CeO, 0-2%, F e? On 0- 
2%, MnO 0-1% (4IU TiO, + CeOi + F 
e.O.+MnO = 0. 0 1-3%) cr>*i&£WU 
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S I Oi 6 1-70%, 

AIzO* 9-18%, 

L iiO 2-3. 9%, 

Na«0 6-13%, 

KiO 0- 5%, 

R,0 10-16%, 

(fc£U R,0=L i 2 0 + Na } 0 + K*0) 

MgO 0— 3. 5%, 

C a 0 1 - 7 %, 

SrO 0- 2%. 

BaO 0- 2%, 

RO 2-10%, 

(fc£U RO=MgO + C aO+vS rO+BaO) 

T i Oi 0-2%, 

CeOi 0- 2%, 

FeiOi 0- 2%, 

MnO 0- 1%, 



T I 0* + C e 0* + F eiOi+MnO = 0. 01-3% 
ffi£*>l>T, 50-3 5 0TWi§SieBK4JttS^» 



S ! Oi 6 2 — 6 9%, 

A 1,0, 9-1 3. 5%, 

L i i 0 2- 3. 9%, 

Na a O 7.5-12. 5%, 

KiO 0- 2%, 

R,0 I 0-1 5%, 

(fc£U R»0=L i* 0+N a*0+Ki 0) 

MgO 0. 5- 3%, • 

CaO 2. 5- 6%, 

SrO 0- 2%, 

BaO 0- 2%, 

RO 3-9%, 

(ft«U R0=Mr0+C aO+S r O+BaO) 

T 1 0* 0-2%, 

CeOz 0- 2%, 

FerOi 0- 2%. 

MnO 0- 1%, 



T i Oi + CeOi + F eiOi+MnO = 0. 01-3% 
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2 

©^TfcS&^SWttffltf^XSfc 

di»« 4 ] »#« i ftv^ b§i£3i 3 ©i^rn^KEn 

5 0-3 5 OWiB«BHfc*tt*¥i*W«»a«B^ 
8 4X10" /Kl^W*«««W»Wi*5^» 

fiUaEa^ffitfSXSSKiSir^ f9E#7XS« 
10 S*f?XSfi. 

iM^vxajsttosBM (i o l poiseoKtt*wr 

#15 5 OWT, ftS&fifi ( l 0'poiseO 

20 flffitf^X^fcOrSBMSS (I O'poiscOfttt**-!- 
ffl 5 4 0XWTT-, ffSfift (1 0 'poised 

[00 0 1] 

ttt«nfe«iRBMl«*ffl*9xit«te«ii- § tot?, 

30 V^X*««\ ft*»ftLfcK»EflMi#ffl*9XS 
[00 0 23 

Str>fX£&&hLTte, #5Xgfi*fiSLT43»), W 

«J:tf3XMi^&tWPJa#ttTfe*. 
40 [0 0 0 3] tfcto*, fiDO*#ft«S*mi ,| 5i:, 
K9*jEo^*6K:WK^&WB»J-r*£«tf**. 7n- 

[ 0 0 0 4 ] H& C O J: 9 a«»E«H*#ffl*'7 
SiiLTfi, 7a-h»fc:.fc0*JBSftfcV-*5'i*A 

«iao^5xfifiK:fb*3Wb^»?nTfflv^nT^ 

So 

50 [0 0 0 5] K«ES«»ffl^7XSSr- 
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#5XB*4nc«ft5-ffi©&B^*>*0'<* 
<ttV*&<Vt1r««. 

[0006] Lfrt&tf^ «ffi*7xa«aft*5*fl: 
[0 0 0 8] fcC5T% B«tt©«nfcft*»fl:^x 

fcLTtt. KBfflrM. 1 5 6, 7 5 59K'J**J»* 

^^y^M^xico^xoiefgtffc&e mib^ 

$B % 2-I5fi@k-, M1%T. 5 9-6 3%£> 

S I Oi . I 0-1 3%<DNa*0, 4-5. 5%<DL 
liCK 15-23%(DAhO J , 2-5%<9ZrO,fc 
££U A i i Oi + Z r 0, 1 9 - 2 5 %. N ZiO/ 
ZrO«^2. 2-5. 5 Tfe 5*r5X!W8*#Htf£ 20 

[0009] fc*aft^xo«a*»fctT 

tt, «*tf*BW6 2- 1 8 7 I 4 0«M8fcE«£h 
^Xfc*K S&fBfcSL mi ^ J£«W5-1 6ffg^M% : 
- w,"C, 6 4 — 7 0 %<D S 1 Oi, 14-20%<DAI 
.Oj, 4-6%tOLi:0, 7-!0%ONa»0 > 0- 
4%cDMgO, 0—1. 5%©Z r Oi$ft4rf$fl# 

[0 0 1 0] bfrU ±E*tilf5« 1 4, 1 5 6, 7 5 5 
^45*lfttSBB6 2- 1 8 7 1 4 0^fS<7)^8£#]T* 30 

too i n nyoffc^fb/f^xibTtt, *#Bi¥5- 

3 2 4 3 1 #£«lcett*nTfc»K SiEttft, £2 
. E» fefi2-7tTgJi:MS%'C% 6 2-7 5%C0S!0 
2 , 4-12%<0Na*O, 4-l0%<QLi,O, 5- 
1 5%OA l«Oifttf5. 5~15%OZr0.m 
UfrONa.O/ZrO^lIt^O, 5-2. OX 
£>D> ££KA WOi/Z rO* eDMliiffO. 4- 

* 0 ^fctMcM**ftfcffl«fctt*B<OZ r 0***3 
S ftTfc*, «W*rffl^T»36**«£. *FI*JXZ r 

BXtV LfcttS* «W*ftt<^Z r 

[0012] shv. is&#m<ommcMLitik#%i 

lb«XfcLT, Ntf«4 7-13l24fc, 'J**A 
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4 

$2 9-3 4fTlfc:> WcHSSft*T5Xtl£«** 
«&0kftttai»tt*« 2-6%LiiO, 5-10 
%NaiO> 1 5-25%A 1 7 0> 6 0-7 0 % 
SlOi^ftD, LiaO. Na:0, k\iO**S*Xf 

fcoEKfffc*. MS4MB0B3«Bl*0 3fc:EIBS 

&r«e»Bft-?«*. 

[0 0 13] Sfc, SStft/f7X©«Bfi^S*fej:t«rtk^ 
^XtfKBNfflrl. 3 2 2, 5 1 0^$g£l?8^£ftX 
^So MB4MKO-o©B«fc tT. M l£6 1-7 5 
fr§£* Fruucau) t process, Pen 
nvernon or Pittsburgh pro 
sess, Col burn processTO^T, 

i/-hmmm&*i&m&tkt z<o& 

»e#?;UM®ftft2: LTBA04 5 0- 5 5 ot, 
fWMSWS 8 0-115 or, BffiiaB^ i loot 
VLTt<DE,m*$>Zo WE4, v BBBO*««OB*«j 

[0 0 14] 2*>tc x K«^-rx*S»c«^Ttt, E 
0KGS«Dl6l±*B«U »Bfc^*KM>B«#*&C 
ig-3<«fcfc&»>, JtraB0ft»*«*Hfc&?T£ 
fc„ WRBBteJHWWiLTir^i:, a**S*Wfc^ 
^KtfMfcfcBXU ^F^y^oRBtftS. 

c oft * e (cs$$ n s 5 

oXtfco B#*AJbttt, mai»mtov**..ut£ 

LX«H«SO., HF, HNOi«tfKB$n^ » 
JCHrSO., HF S. 

[0 0 15] BBtt*^*^9X*»l5fe»Ufc»&. » 
B^«4-T*. »K±K:BBtt#«nfc*5A. 
Ti4«c»fcBt«*V&BfcaD, ^Xh, ^m±> fftt 
±]&0 : BB^B(w^^rnB2:fta« ccofcfc, Sciftc 
ii-raig«i:UX«HFX'«0. 00 1-1. 0%@ 
@. Hi SOiTttl-ZOftBlfiETfefto 

[0 0 16] ffiE8®t86Z-l 8 7 1 4 04fi«BOM 

3W*«Lb^6 3-6ffiJc* % »tr, r#t>»r»v« 
Bijy3B%»oBft:*"7X*«SBic»&tiao-e. as 

5%h« so.icwr*iMMHWBsnr^**«H»K 

i*iBBTttft<. B«Ht«BBtfclMI'e«*- 
JC, BHFttfcOt*TflE*«tt*tlTlr*ft^. 
[0 0 171 

[«B^«aLj:o^«ayBi fct^f^a, 
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£ u * ft * m^immm # x mfczmm 
%mt?zctzEifi£*z>o *<bK. mam. we 

[00 19] 

SlO, 61-70%, 
AtiO* 9-18%, 
L i j O 2- 3. 9%, 

NaiO 6-13%, 
K*0 0- 5%, 

R 2 0 10-16%, 20 

(fc£U R,0 = L iiO+Na*0 + K*0) 
MgO 0— 3- 5%, 

C a 0 1 - 7 %, 

■ SrO 0- 2%, 

BaO 0- 2%, 

RO 2-10%, 
(fcJSl. RO = MgO + CaO+S rO + BaO) 
TiO, 0- 2%, 

CeOi 0- 2%. 

FeiOi 0- 2%, 30 

MnO 0- 1%, 

TiOi + CeOj + FeTO.+MnO^O. 0 1-3% 
ott«**ru fcftWfcZ r 0»*«1\ 6 0'C-Pl 

jS#0£Stt«fc\ l/ig/cin' aTOBrt&fct U 

[0020] 50-3 SCCOigJtlBBtCfctt 

*¥«w(WM»a^8ox i o" /K«m§a 

[002 1] El%TgLT, 40 

S iOi 6 2-6 9%, 

A 1 1 0« 9-13.5%, 

L i,0 2- 3. 9%, 

Na,0 7.5-1 2. 5%, 

KiO 0- 2%, 

R:0 10-15%, 

Cfcfc'U R*0=L nO + NarO+KiO) 

MgO 0. 5- 3%, 

C a 0 2.5- 6%, 

SrO 0-2%, 50 



BaO 0— 2%, 

RO 3- 9%. 

(/cTcU RO = MgO+C aO+S rO + BaO 

T I Ot 0-2%, 

CeO« 0- 2%, 

FezOi 0- 2%, 

MnO 0- 1%, 
T I Oi+Ce Oi + F RzOi+MnO = 0. 01-3% 

[0 0 2 2] «6fc, 5 0-3 5 O*C0Sft(SH£*3tt 
*¥St«WiB**^8 4xi o' /KULbT-fc^Ci: 

[0 0 2 3] Sft?6i:, ±3*o«*ES«#«*^x 

se©tttt**rt"*»*) #1 5 5 0«COTT\ chhh 

(i o 4 poise<Dtt^^-r^sa) » 1 1 oqwfo 

[0 0 2 4] «lE#^XBJ&«i©iSlfflft 

(1 o'poise^tttt**^**^ *1 5 4 
T\ f!3ii&£ (1 O^lsetftttt***"***) AW 0 

[0 0 2 5] ±&Lfc«ftffitWt«B 
#7X3£«fr6ftD, *0*ai3fi«©L i -f*y*J:tf 

[oo2 6] strc, *«woasa3a**ffl^7xa 
«o««^PBeai*K:oir^TBW-r«o s i o, (i*-^ 

X*JB«t«ft«)O±B*»-e*0, &9KomOM»V 
fe5o t %*$T'fc*fc, -f+^Sjfttt© 

%*&* 5 fc XB»©IMt*W < ft 9**,. 

5. CC[>ft4i), S 1 0 2 <DffiKi:LTii6 1-7 0%tf 
ff£L<, <*£E6 2-6 9%6<#*Uo. 
[0 0 2 7] A l.O.ttY^jEHaftftaSASfcA, 

*5 <t tf -r * y AftttoshMt* ft±t * fc«>«c 

1 8%M«fcff5XlMM>tttt 

w»R***<fto , r«. sfc. BWttfSMtTs. 

C©fc&, A liO»<DH5HfcLT«*9~l 8%tfff£L 
<, *^KJ:i?iaKtt**ft*fc^tt9-l 3. 5% 
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[0 0 2 8] Li*0 

2 -r*ya»«o*ffiE*sa 

[0 0 2 9] N a. 0 tt8»tt**fc*##"e*Sc * 

*o COfc«K Na.O ommtVX&B-l 3%iffi 
SK, *6t7. 5-12. 5%j»*U\ 
[0 0 3 0] K.O Bi(BBttW»**»-ea56^ -f 

ftV\ COf:^ Ki 0 LT& 5%WTtf#£ 

[003 1] LitO-fNaiO + Kr OtO^atf 

COtcSb, L i j 0-hN a* O + Ki 0 
©^»RiOCOKHttl 0-1 6%«ff* L<. ^TS»C 
10-1 5%W«U% 

[00 32] Mg0tt»»tt%»«>S«»T«4^ " 
3. 5%*«*6fc««S*b<±tf^ WWIW' 
So COfc»MgOtt3; 5%WTiWffSU, 
0. 5-3%W?»U\ 

[0 0 3 3] CaOttB»tt€:K«>SliS»T-fe*i:fct 
7 WBMtf±*M* rt»OTB«*4*. 

2. 5~6%tfflFSLL*. 

[0 0 3 4] S-rO^BaOtt. »«tt«:B«>a*»T 

ry^ORBtft**)^ S rO^B a Oti^tt^ftZ 

[0 0 3 5] MgO+CaO+SrO+BaO 

8BL ' o%ft«*5fc» 

fgSJ6tf±tf9* Rg#tfKfi*ft*o cofcfc. MgO 
+ CaO+S r O+B a 0©£ftR OOigai: bTti 2 

[0036] F c t O? 5 XHttftWT' F e 1 fcFe* 

, O, fcftSLT 2 %ttlT?ttj»«0*tW*t < ft D 
T*tft<ft»>> SR<0Wfc;%H<. 



5) I J — 1 19 7 4 

8 

e, 0, £ LT 2 %tt"F#»$ UV 
[0 0 3 7] T 1 Or, CeOi, MnOttFe" £ F e 

U 3§^tc^"T6 i: *5X««a»«ftT6 4: i: t 
fcs l^fta7y:nc-3ft*«*:£, T l 0, OSES*: 
LT£3%OT#J*£L<s *&IC2%UT*W*L 
l\> SfcC eOi©ESfcLTtt2%OT##3:b<, 
«&fcl%fi*T^j?*U\, £fc* Mn0<0S£Si:LT 
10. tti%WTtf»*U\ 

[0 0 3 8] *«WO»WB»»»ffl^7XJMSk:tt, 

iO, CriOa, CoO^OSfeSI, fcJctfSO* . A 

siO., SbiO.*OilHIM*M»c^TfEft. 
[0 0 3 9] £<D?%, so. ttiMUM2:tTfl^%K 

Bates** tor-fet*. mttftflnffltcffl^ss 

*f^**0B§l#O. 0 5%*»T?«4»BO» 

£tf+#T-ft^. »»o. 5%*«^rfc» 
20 fc^snasox tfigtotsoT, *g£±ff*t<ft 

v\ C(Otc#>s rf^x«}»K:H#+SS0i tiO. 0 5% 
-0. 5%tfff$Lb\ 

[0 0 4 0] ffc, Hftfc»lMfcLTffllr^nSAs 
*0, f SbiO,l«-<0*ttJ:0 15bttTWf*L<. * 

[00 4 1] *fc, «8tt<D*C*BtO». ZnO, P, 
O,. PbOSli. *7X«BIBIPOUy#*a*«"*fc 

30 #7X±K&T*Sft£&M£Itfc2*aOT% *ttto 

^6ojbat*iwt, -rftt>*>o. i%wTfc-r«io 

[0 04 2] Z r O, tt8#+lC»FrtTttStf*rtiJ U 

fi« l «SOT"e$Sgi:ft?)» ^F^77S/aOi@i: 

«ILftuv La^t. 5Ftt«tttflP»*^i0»«»fcL 
Ttt, 0. 5%ffi«ttCi:^*5. 
40 [0 0 4 3] *WHO**a<cB»OB**«rt"**^ 

5 0-3 5 UT:«DWKBHlcWS¥«nim 
ffft^8 OX 1 O 1 /Ktt±^»*t<. «-6t8 4x 
1 0 VKWJiJMteUrS 

[0 0 4 4] A^XOtttttt, Sft«3!f7X*8»-r* 
tcfcl, iHUUtfttofel o'poi^lStt*^*sa 
50 5 S0X:WT* l ff*L<. SftK I 5 4 
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9 

oViscoettfts-rsiS*^! i ootc«t, from 

4E«)^ftvHnE«Wt«lcttffHUWl 0 5 5 

[0 0 4 5] ±m#5xmwL*mvtdtmmit!imi&. 
«#u 2oo-3 0o , ck:^«waufctt-f3rvS» io 

5HM(i3 5 0-4 6 0 
TCT-0. 5~8B*IH*8*fftS. -f 

&&£ft£o jfflattturtt, NaNo a i, kn 

mfciltf$>%< t 1 0 k g/ra* tt±«*©T»«*lB 
3ffifr&o2r5xrt£©»i«tttt) jb«**n*. 

[oo4 7] coiftt^o^^iBfoffliaJW i 



WBBT 11-119 7 4 
10 

7 f ^x^M»©xvs?»^&/T5XJS«fc*«|lK:, * 
£UTP«gBfc co**5XBgjM>4B 

[0 0 4 8] WMM«8lfKE«iMffl#9XIKKC 
Bjfc#Lfc«£, ciDiWtfo^fcH 
JREfWWH*^X*«fc«fflift#«*fc*^ c«>» 

X*0R#»ttfT»*f, X7-«4fS B 
«0BBWM^XM«©»««tt* ^SM^ 
Og»BW2 0 0fiT?3«i/» l WTtf»*L<, 2E>£ 
BllWKTiWffSU^ 
[0 0 4 9] 

fcit/^7XO!ftt^ 1 *5<fctfa2 tew*. 
[00 5 0] 

[Si] 
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